The study attempts to determine the service connections of the cities of the Katowice conurbation. The analysis was based on surveys conducted among 845 residents representing all cities in the conurbation, who were asked about using services in other cities. The collected material allowed the author to state that the practice of using services outside their place of residence, in other cities, is quite common, as 63% of respondents do so. The cities of the conurbation have a different impact on other centres, which allowed us to determine the service hierarchy of the conurbation cities. In all but one city, the inhabitants most often indicated that they used services located in Katowice, thus as the only city used this has an impact covering the entire Katowice conurbation. Seven other cities (Bytom, Chorzów, Dąbrowa Górnicza, Gliwice, Sosnowiec, Tychy and Zabrze) demonstrate sub-conurbation influences, which are mainly limited to neighbouring cities. The impact of cities within a mini-conurbation (4 cities) and a micro-conurbation (5 cities) were also identified. These have a limited impact on neighbouring centres, but, only in selected service areas. The collected information indicates that the inhabitants of the conurbation most often go to another city for commercial and cultural purposes and in connection with practising sports and recreation.
Introduction
Each operating service establishment generates a certain area of influence identified with the area of residence (individual customers) or the location of business entities (institutional customers) using its services. Many different factors affect the extent of spatial interactions. In the most general terms, it can be assumed that the basic facilities that are often used are characterised by low centrality and the area of impact. As the order of services increases, the spatial extent of the impact increases. Other important factors that cause an increase in spatial impact are: the quality of the service provided, the prestige of the facility, marketing activities, e.t.c. As a result, some services may cross the borders of cities, provinces, and the country, reaching international or even global coverage (financial, stock exchange, media services, e.t.c.). Knowledge of the impacts is very important because it allows us to learn about the functioning of the services, and thus also to implement an appropriate policy in relation to individual types or the entire system of services within spatial systems (cities, provinces, country) .
There are at least a few theoretical concepts regarding the city's impact on its surroundings. Undoubtedly, such classic approaches are already the theory of economic base or the central place theory by CHRISTALLER (1933) . In the economic base theory, the economic sphere of the city is divided into two parts -exogenous (external) base, which, affects the environment, has primarily a city-forming character, and an endogenous (internal) base affecting the city's residents. It is the exogenous functions that affect the size of the spatial interactions. The theory somewhat related to the economic base theory, but having a spatial character, is the central place theory in which cities exhibit diverse impacts, a hierarchy which depends on the excess of economic importance (mainly of a service nature) in particular types of cities (which is a kind of exogenous function). Newer concepts that appeared in the 1990s (CAMAGNI, 1993; BATTEN, 1995) put the main emphasis on network connections (MEIJERS, 2007a, b) . The network model is focused on horizontal and non-hierarchical relationships between cities of a complementary nature, especially in relation to polycentric systems (CAMAGNI & SALONE, 1993) . However, as VAN DER KNAAP (2002) points out, a feature of this model, unlike the central place theory, is also a variable set of functions at the same level of cities.
Studies on the impact of cities (urban complexes) have a long tradition in Poland. However, their authors approached this issue very differently in terms of methodology. Most often, this type of research took into account a set of many socioeconomic measures. This approach was used to determine particular aspects e.g. the sizes of urban agglomerations. This type of research includes works by: IWANICKA-LYRA (1969) , GONTARSKI (1980) On the other hand, EBERHARDT (1970) , SOBALA-GWOSDZ (2007) , KOMORNICKI or GUZIK & KOŁOŚ (eds.) (2015) conducted multi-faceted research on the functional and spatial links among Polish cities. Another direction of research was to determine the impact of cities (city) by commuting (including STREFY WPŁYWU..., 1971; POTRYKOWSKA, 1983; GOCAŁ & RAKOWSKI, 1991; RUNGE, 1991; HOŁOWIECKA, 2002; ŚLESZYŃSKI, 2013; BUL & WALASZEK, 2015) . AS RAKOWSKA (2015) points out, commuting is also the basis for delimiting areas in the USA and Canada. In the literature, one can also find works in which the influences were related to services, however, most often it was done in a narrow scope of individual types of services, e.g. education, and especially higher education.
The first such works were already published in the 1930s (KSIĄŻKÓWNA, 1932; ORMICKI, 1932; WITTLINOWA, 1937) , and a wider interest in this issue appeared in the post-war period, although, as noted by ILNICKI (2014), these studies were considered on the basis of interest in the geography of cities (ENDRUKAJTIS, 1957; KREMKY-SALONI, 1957; ROMAHN-KWIATKOWSKA, 1957; etc.) . The mainstream of this type of research was focused on the impact of universities on a national scale (WRÓBEL, 1951; DZIEWOŃSKI & IWANICKA, 1961; CHOJNICKI & CZYŻ, 1997; HERBST, 2009 HERBST, , 2012 , as well as on the analysis of the impact of individual universities (TOMCZYK, 1987; MOLENDA, 1996; SZYMAŃSKA ET AL., 1998; KULCZYŃSKA, 2004; BOROWIEC, 2006 BOROWIEC, , 2007 ILNICKI, 2008; HERBST, 2012; etc.) or even selected fields of study within the university (BOROWIEC, 2000; HIBSZER ET AL., 2009). Apart from universities, similar studies were also applied to secondary education (JEŚMAN, 1961; PALONKA, 1965 PALONKA, , 1971 .
Educational influences were the basis for determining the spatial impact of cities or agglomerations, e.g. Opole (JEŚMAN, 1961) , Tarnów (PALONKA, 1971) or the Poznań agglomeration (CZYŻ . Similar works were also carried out in Europe (SÁ CHRISTIE, 2007; DUKE-WILIAMS, 2009 ) and the United States (ABBOT & SMITH, 1975; KYUNG, 1996; MIXON & HSING, 1996; BELFILD & MORRIS, 1999; BARYLA & DETTERWEICH, 2001; AL & WINTERS, 2009 ).
More extensive research on the functional and spatial organisation of polycentric settlement systems, especially in the context of their network connections, was carried out, among others, for the Randstadt region in the Netherlands (MEIJERS, 2005 (MEIJERS, , 2008 ; BURGER ET AL., 2013), the Ruhr in Germany and the Flemish Diamond in Belgium (DIELMAN & FALUDI, 1998; MEIJERS, 2007b) , or other polycentric regions in Europe (HALL & PAIN, 2006) .
As noted by BURGER ET AL. (2013), spatial organisation in relation to various functional connections is not identical and, as the research in the Randstadt region shows, they depend on the kind of lens through which they are examined. They will be slightly different depending on whether commuting to school, trade or business connections are taken into account. On the other hand, comparative studies in the Randstadt region, the Flemish Diamond and the Ruhr show a different level of complementarity (network character) in these systems, which is higher in the case of Randstadt and the Flemish Diamond than in relation to the Ruhr. But the level of complementarity in these first two regions is also decreasing (MEIJERS, 2007b) .
In this context, it seems interesting to analyse the connections in relation to services in a polycentric region such as the Katowice conurbation (Poland).
Research methods
The main problem of this kind of research is the difficulties in obtaining relevant data. They are missing in official statistics, and there are also big problems with obtaining statistical information from other sources (HERBST, 2012) . The vast majority of research on the impact of cities in the context of services was based on the analysis of the places of residence of people using the service (e.g. pupils, students). This is undoubtedly the most precise research method, however, such an approach is difficult to implement nowadays, especially with regard to the scope going beyond individual types of services and the conurbation system, due to a few facts, i.e. 1) firstly -it is a labour-intensive approach due to the very large number of facilities that may have a wider spatial impact and a larger number of cities forming the conurbation, 2) secondly -it is difficult to isolate all institutions that have a wider spatial impact. Obviously, such impact applies to higher and specialist institutions, but also includes parts of basic facilities that, due to the quality of the provided services, location or favourable accessibility to transportation, may have impact beyond the standards for given types of activity (KŁOSOWSKI, 1996) . A good example are upper secondary schools, which are common in a larger number and in all cities of the Katowice conurbation; however, research (ANALIZA POWIĄZAŃ FUNKCJONALNYCH... 2012) showed that in the school year 2011/2012, 11,100 students (i.e. 9% of the total) attended a school located not in their own city but outside of it. Interestingly, the most, over 2,000 students, commuted to Chorzów (1,800 students to Katowice).
3) thirdly -there are few facilities that keep records of the fact of providing a service in the form of address data (e.g. hotels, libraries, schools, service centres), and in addition these materials are difficult to access due to the restrictions arising from GDPR (general data protection).
Attempts are also being made to use social media for this purpose, especially the once-popular Nasza Klasa portal (BAJERSKI, 2008; HERBST, 2012) . Problems with obtaining relevant personal data, as well as the anonymity of using many services, forces researchers to use surveys. These surveys can be direct (survey of specific facilities) or indirect (survey questions related to a greater number of facilities). Considering these conditions, in this study it was decided to determine the relationships on the basis of indirect surveys, where respondents of the survey: 1) declared whether they used services outside their place of residence, 2) indicated the cities and facilities they used to meet their service needs and 3) determined the frequency of the use of services in other cities.
Due to the fact that the survey was directed only at individual people, the results mainly reflect the impact on services of the population. Services for producers and businesses are characterised by slightly different criteria for choosing cooperating service outlets.
Results of the study
The conurbation already has a special predisposition to strong interactions between the cities within it, because as is indicated in their definitions by DZIEWOŃSKI (1956 ) or LISZEWSKI (2008 , it is a set of cities adjacent to each other among which there is no main centre, they are characterised by a coordination of centres. Given the diverse size of the centres that make up the conurbation, as well as their slightly different functional structure and the degree of restructuring of their economy, these cities complement their functions, which in turn leads to multiple connections among them. It is no different in the Katowice conurbation. According to the KRZYSZTOFIK, RUNGE & SPÓRNA (2011) delimitation, the core of the Katowice conurbation includes 17 cities of the central part of the Silesian Province covering an area of 1355 km² and is inhabited by about 2 million people. Individual cities differ significantly in size, administrative functions and level of service development (Table 1) .
Exploratory surveys were conducted in July between 2015-2018 and covered a randomly selected 845 people. They were carried out in all cities of the conurbation. 55-60 surveys were completed in each large city, and 35-40 surveys in each medium-sized city. Most of the respondents were women, who constituted 55% of the total number of respondents (Fig. 1) .
The respondents represented all age groups (Fig. 2) , with the youngest being the most numerous group. People aged 20-39 accounted for almost half of the total number of respondents (47%). The percentage of other age groups was even, ranging from 9 to 13%.
In terms of the structure of education, the most numerous group constituting nearly half of the respondents, were persons representing secondary education (Fig. 3) . People with basic vocational and higher education also constituted large groups.
The legitimacy of the issues raised is evidenced by the fact that as many as 63% of respondents indicated that they used services not only located in their city of residence, but also in other cities of the conurbation. However, this percentage varied considerably in individual cities. The highest percentage of people using services in other cities was achieved in Dąbrowa Górnicza (95%), Świętochłowice (93%) and Czeladź (92%). That is, as a rule, in medium-sized cities (except for Dąbrowa Górnicza) and with a clearly weaker level of service development (Table 1 ). In turn, the inhabitants of Gliwice (30% of respondents), Siemianowice Śląskie (43%), Ruda Śląska (44%), Sosnowiec (45%) and Katowice (48%), and therefore most often residents of the largest conurbation cities with an extensive service base, use the opportunity least often. Most respondents quite intensively used the opportunities offered by services in other cities, because 70% of this group used such services at least once a week, and nearly half declared that it was several times a week (Fig. 4) . Explanation: -no data; sw -capital of the province; mpp -city with district rights; mp -district city; bfa -city without administrative functions When analysing in which cities the conurbation inhabitants most often use services, a fairly clear picture appears. In all cities (except for one), the inhabitants most often indicated that they used services located in Katowice. Therefore, Katowice is treated as the city of first choice when it comes to using services outside the place of residence (Fig. 5a ). Fig. 5 . Service connections of cities within the Katowice conurbation (Source: own study) Explanation: a -1st order connection, b -2nd order connections, c -3rd order connections. The numbers inside the circles correspond to the names of the cities: 1 -Katowice, 2 -Sosnowiec, 3 -Gliwice, 4 -Zabrze, 5 -Bytom, 6 -Ruda Śl., 7 -Tychy, 8 -Dąbrowa Górnicza, 9 -Chorzów, 10 -Jaworzno, 11 -Mysłowice, 12 -Siemianowice, 13 -Tarnowskie Góry, 14 -Będzin, 15 -Piekary Śl., 16 -Świętochłowice, 17 -Czeladź. 1 -capital of the province, 2 -large cities, 3 -medium-sized cities, 4 -cities' 1st order connections, 5 -cities' 2nd order connections, 6 -cities' 3rd order connections
The share of Katowice in these indications ranged from 24% in Ruda Śląska to 70% in the case of Mysłowice. In five further cities, the percentage of indications for Katowice exceeded 50% (Chorzów, Tychy, Siemianowice Śląskie, Czeladź, Dąbrowa Górnicza). The relatively low share of Katowice in the indications in Ruda Śląska results from the large service role of other cities. Next in order were Chorzów, Zabrze, Gliwice, Świętochłowice and Bytom with shares of 21%, 18%, 17%, 12% and 8% respectively. Zabrze is the only city where Katowice is not indicated as the main place for satisfying the needs for services outside the place of residence. Here, the neighbouring Gliwice (38%) received the most indications, although Katowice was in second place with a share of 32%.
Considering the 2nd order service connections (Fig. 5b) , the role of most major cities is visible. In this approach, the impact of distance is clearly visible, because most often the influences relate to the nearest cities. The role of Sosnowiec, to a lesser extent of Dąbrowa Górnicza in the eastern part of the conurbation, Chorzów in the central part, and Bytom and Zabrze in the western part of the conurbation is clearly visible. This group also includes Gliwice, which is even more important for the inhabitants of Zabrze than Katowice. Figure 5c shows only weaker links, which also more closely connect with further centres, as is the case of Gliwice and Tychy. In this approach, local centres in the form of Będzin and Tarnowskie Góry, are visible.
It is also important to determine which types of facilities generate wider spatial impacts. It turns out that most often the inhabitants of the conurbation go to another city for commercial purposes, i.e. to do their shopping (Fig. 6) . This applies to trade as such, but many people pointed to shopping trips in shopping centres that are not found in all conurbation cities. The region's largest Silesia City Centre shopping centre plays a special role here; it is annually visited by about 15 million people, of course not only from Katowice, but also from other conurbation cities or towns of the Silesian Province. Cultural institutions -cinemas, theatres, galleries and libraries -where in second place. Also in this case, not all such facilities are found in every conurbation city, which obviously encourages trips to meet cultural needs. Next in order were sports and recreation facilities (especially water parks), health care and education (schools, universities).
Discussion of results
The presented information indicates that it is normal for the inhabitants of the Katowice conurbation to satisfy their service needs not only in their city of residence, but also in other cities of the conurbation. Thus, the lower level of development of services, characteristic of smaller cities, admittedly slightly hinders, but does not deprive their residents of the opportunity to use a wide range of services, including upstream and highly specialised services.
The surveys unequivocally indicated that Katowice played a primary role in satisfying the service needs of most residents of the Katowice conurbation. This domination of Katowice is the result of the most extensive and diverse structure of services that perform exogenous function to a large extent (GWOSDZ, 2004 (GWOSDZ, , 2014 KŁOSOWSKI, 2008; GWOSDZ & SOBALA-GWOSDZ, 2012) . As ZUZAŃSKA-ŻYŚKO (2016) note, Katowice is also a place with a concentration of metropolitan services which are important for the development and shaping of functions such as: FIRE services (F -finance, I -insurance, RE -real estate), advanced production services (APS), modern business services (outsourcing, shared services, research and development) or, more broadly, the creative sector. This is clearly visible in relation to metropolitan institutions and services in which Katowice is the only city to have achieved the centrality coefficient Cj of 1.00, which means that in this city there are all the metropolitan institutions and services analysed by ZUZAŃSKA-ŻYŚKO (2016) (11 in total). This situation is the result of, among others, the size of the city, the functions of the provincial centre, the central location in the conurbation, the centripetal transport system of the conurbation, or the fact of being the largest labour market in the region with the largest number of commuting to work (ANALIZA POWIĄZAŃ FUNKCJONALNYCH..., 2012; SITEK ET AL., 2013). However, one should be aware that admittedly Katowice dominates in services, but many important facilities are also located in other cities, especially the large ones, including: Silesian University of Technology, many scientific institutes and the Oncology Centre are located in Gliwice, the leading cardiological centre the Silesian Centre for Heart Diseases is located in Zabrze, the Silesian Opera or the Silesian Dance Theatre in Bytom, the Rozrywka Theatre, the Planetarium and the Silesian Garden are in Chorzów. When one wants to use the services of a water park, one must go to Dąbrowa Górnicza, Tarnowskie Góry or Tychy. Some facilities are also located in smaller cities, such as the Burn Treatment Centre in Siemianowice Śląskie, the Trauma Hospital in Piekary Śląskie or the "Repty" Rehabilitation Centre and the Historic Silver Mine in Tarnowskie Góry (UNESCO World Heritage Site). Therefore, it is not surprising that nearly half of the Katowice residents, despite the city's very good service facilities, also use facilities located in other conurbation cities. Therefore, taking into account service connections in the conurbation, centres with different hierarchies can be distinguished (Table 2) . According to the presented hierarchy of services, Katowice covers almost the entire conurbation. In turn, sub-conurbation centres mainly affect neighbouring cities, to a limited extent. When considering sub-regional centres, certain features connecting them are clear. They are large cities with over 100,000 inhabitants, usually located peripherally in the conurbation, which makes it easier for them (despite Katowice's influence) to create their own sphere of influence in relation to smaller cities. The example of Chorzów is extremely interesting, which, despite its proximity to Katowice, is an important service centre in the central part of the conurbation, complementing the offer of the its larger neighbour.
Mini-conurbation centres have a limited impact on neighbouring cities, but the most peripheral cities such as Będzin and Tarnowskie Góry play an important service role for rural communities in the outer conurbation zone. On the one hand, micro-conurbation centres have a very limited impact on neighbouring cities and, in addition, only in selected areas of services. At the same time, these centres were most heavily influenced by higher-level centres.
Considering the presented material, an attempt can be made to determine the factors affecting the development of service connections between conurbation cities, which are primarily: 1) varied in number and structure of service outlets in individual cities (Table 1) , especially in relation to upstream, highly specialised or metropolitan services, 2) buildings continuity between neighbouring cities that occurs in many places of the conurbation, which facilitates stronger links between neighbouring cities, 3) well-developed road and transport network (tram, bus, train) and a high level of motorisation of residents (480 passenger cars per 1,000 inhabitants) enabling relatively convenient transportation by private transport and public transport between conurbation cities (SOCZÓWKA, 2012) and 4) strong connections of cities regarding commuting to work or school. According to the latest data from the Statistics of Poland for 2016, only as part of the conurbation, approx. 150,000 people commuted to another city, most of them to Katowice (60,600 people), and to Gliwice (14,100) and Sosnowiec (10,100).
Conclusions
The collected information us allowed to state that it is normal for the inhabitants of the Katowice conurbation to satisfy their service needs not only in their city of residence, but also in other cities of the conurbation. As a consequence, individual cities affect other centres, though to a varying extent. These connections, especially when considering the weaker rows of connections (in Fig. 5 there are 3 strongest) have a network character. Knowledge of the functioning of service outlets -especially in the fields of education, higher education, health care and some other services, including FIRE -indicates their complementarity, which is an important element of network systems (MEIJERS, 2007b) . Considering the obtained results, it is difficult to clearly determine the scale and strength of network connections within the conurbation. Therefore, it is also difficult to compare the situation of the Katowice conurbation with other polycentric regions in Europe. It simply requires further, extensive research. However, it should be noted that a certain hierarchy of cities is also visible, in terms of their size. Larger cities usually have a greater impact on the surroundings and, as indicated by GWOSDZ (2012) , in economic terms they are strengthened as a result of the weakening of the economic base of some cities and an increasing dependence on better performing centres. This is the situation of the capital of the Silesian Province and the largest city of the Katowice conurbation, which has a very strong impact on virtually all cities and as the only one which has full conurbation impact. Seven other cities (Bytom, Chorzów, Dąbrowa Górnicza, Gliwice, Sosnowiec, Tychy and Zabrze) are characterised by sub-conurbation influences, which are mainly limited to neighbouring cities, and to a much lesser extent to those further away, which indicates the growing influence of the distance factor, and thus time spent travelling, especially since most of these cities have a peripheral location in the conurbation. City impacts within mini-conurbation (4 cities) and micro-conurbation (5 cities) were also identified, where the scale of influences is small and their strength weak. The main purpose for which the inhabitants go to other cities of the conurbation, is to meet their commercial and cultural needs, as well as for practising sports and recreation.
The obtained results are difficult to compare to previous studies, because they have not been implemented in this form (all services). Few studies have addressed the issue of influences only to a limited extent -education (ANALIZA POWIĄZAŃ..., 2012) or culture (KŁOSOWSKI, 1996) . Nevertheless, in some respects they confirm the conclusions arising from other works on the Katowice conurbation (GWOSDZ, 2004 (GWOSDZ, , 2014 KŁOSOWSKI, 2008) indicating the dominant service role of Katowice, followed by Gliwice, Sosnowiec and the other cities: Chorzów, Tychy, Dąbrowa Górnicza, Tarnowskie Góry, Zabrze and Bytom.
